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Abstract 
Banana  is one of the most  important staple crops  in Central Uganda.  In central Uganda most of the banana 
varieties cultivated belong to the East African Highland Bananas (EAHB) which include food (Matooke) and beer 
(Mbidde) varieties. The production of banana  in Central Uganda has declined over  the  last years due  to soil 
exhaustion, pest pressure and socio‐economic constraints. Besides that new pests and diseases have entered 
the country in recent years. One of those diseases is Banana Xantomonas Wilt (BXW) which can destroy entire 
banana plantations. Farmers obtain new planting material mainly  “informal”  from  their own  farms or  from 
fellow farmers. This contributes to built‐up and rapid spread of diseases. Tissue Culture (TC) banana plantlets 



















The  rate  in which existing banana mats were  replaced with new planting material differed among  farmers. 
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New planting material was mainly acquired on‐farm. The extent to which planting material can be assessed and 
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Chapter 1. Introduction  




economic constraints. Nevertheless  the demand  for bananas on urban market has  increased but  is mainly 
supplied  from  south‐western  regions  (Bagama  et  al.,  1999).  Banana  cultivation  in  the  central  region  is 






























arisen  the  last  couple  of  decades  such  as  intensification  of  land  use,  changes  in  market  demands, 
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environmental  changes  and  newly  introduced  pest  and  diseases.  One  of  those  new  diseases  is  Banana 
Xantomonas Wilt (BXW) which has been reported  in Uganda since 2000 and  is capable of wiping out entire 
plantations,  especially when  susceptible  genotypes  are  grown  intensively.  Low  soil  fertility  and  BXW  are 
considered as  the biggest production constraints  in Eastern Africa  (Basengere & Rutega 2014).The  formal, 
conventional or modern seed system addresses these types of challenges by the development, production and 




2011). Due  to  its  clonal propagation banana  is  less  interesting  for  the  private  industry  since  farmers  can 
multiply the crop themselves after once purchasing an improved variety. Besides that breeding techniques for 
banana are difficult which makes  it also  less attractive for commercial companies to put effort  in the crop. 
Despite all challenges  the  formal seed system could still play a  role providing  farmers of quality and clean 
planting material by selection of superior mother plants and tissue culture (TC) multiplication (Staver et al., 
2010). TC banana plantlets have been  introduced  in several countries  in  the great  lake  regions via various 
research programs but are still not widely adopted among farmers (Dubois et al., 2006; Mbaka et al., 2008; 









and  time  resulting  in  a  great  diversity  of  varieties  used  among  farmers. Genetic  diversity  is  essential  for 
smallholder  farmers  since  crops often have multiple purposes  and  farmers need  to be  able  to  cope with 
changing environments and markets. Formal systems have difficulties meeting  these needs since usually a 
limited number of varieties is brought on the market which suits the most common agro‐ecological and socio‐




quantities  and  at  the  right  time  can  be  complicated  since  smallholder  farmers  often  live  in  remote  and 
inaccessible  areas.  Furthermore  the  demand  can  vary  between  years  since  demand  for  planting material 
depends  on  yields  in  foregoing  productions  and  the  availability  of  cash  in  the  household  (Almekinders & 
Louwaars, 2002).  
 













used  to  clarify  a  seed  system  had  to  be  adapted.  In  contrast  to  most  other  crops  bananas  are  clonally 































the corm  (fig 1.1). The crop  is perennial because  the belowground parts survive  from season  to season by 
developing new, clonal, above ground parts. The term mat is used to designate all plants that are connected 
to the same belowground part. Primary roots are produced by the rhizome and usually appear from the central 
cylinder  in  clusters  of  three  or  four  roots  (fig  1.2). Rhizomes  are  characterized by horizontal  growth  and 
emerging  suckers  do  grow  slightly horizontal  before  they  emerge  above  the  soil  surface.  Because of  this 
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one bunch. The  sucker  selected as  successor produces  the  following bunch. The oldest plant on  the mat, 
producing the upcoming bunch, is called the mother plant. Its successor is called the daughter or the follower. 
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sub‐counties  Nakisunga  and  Ntenjeru  were  data  collection  took  place.  Source:  Mukono  5  Year  District 
Development Plan 2010‐2015 
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1.3.2  FOUR  SQUARE ANALYSIS  TO UNDERSTAND BANANA DIVERSITY AND 
USAGE 
Farmers in these regions of Uganda are known to use a great diversity of banana varieties on their farm. To get 


















Semi‐structured  interviews were  carried out while  visiting  the  farm. Both male  and  female  farmers were 
interviewed in male as well as female headed households. The interview consisted out of 6 parts. In the first 
part background  information about the farmers and their household was asked. This  information was  later 





Table 1.1 Classification of farmers according to their assets in housing, livestock and landholding.  
    
Asset Poor medium rich 
    
Roof type Grass – iron Iron Iron - roof tiles 
Walls Mud – brick Brick Brick - plaster 
Floor Earth – cement Cement Cement/elevated cement/tiles 
Number of cows <1 1-5 >5 
Number of pigs <2 2-10 >10 
Number of goats <4 4-15 >15 
Number of poultry <5 5-20 >20 
Area of landholding <1.5 ha 1.5-5 ha >5 ha 



























Table 1.2. Classification of farmers concerning farm scale, age, gender and wealth.  Categories and the number of farmers classified in 
each category are presented. 





number of mats 
Average year of 
establishment  n Man Female  
        
General 23   47 1.58 401 1996 
        
Gender        
Male respondents 13   45 2.12 229 1995 
Female respondents 10   48 0.88 533 1998 
Male headed households 16   44 1.81 455 1996 
Female headed households 7   48 0.92 246 1999 
        
Age        
Old farmers 11 6 5 58 1.68 420 1985 
Middle aged farmers 7 4 3 44 1.89 488 2003 
Young farmers 5 3 2 27 0.90 235 2012 
        
Wealth        
Rich households 7 6 1 50 2.57 650 1996 
Medium wealthy households 11 6 5 47 1.07 267 1997 
Poor households 5 1 4 43 1.30 345 1996 
        
Farm size        
Large scale banana farms 5 5 0 47 3.50 875 1995 
Medium scale banana farms 9 6 3 53 1.64 410 1994 
Small scale banana farms 9 2 7 41 0.44 128 2000 












During  part  four  of  the  interview  farmers were  asked what  they  considered  as  quality  planting material 

























































had  to  choose  the  one  they  preferred  to  plant.  In  two  batches  the  suckers were  from  the  same  variety 
originating  from  the  same  source.  In  another  two  batches  the  suckers  were  from  the  same  variety  but 








Table 1.3. The varieties used in the choice experiments. Of each variety is given in which square they were classified during the FGD’s 
using the four square analysis, the origin and the characteristics. The origin and characteristics are also based on the results of the four 
square method.  
    
Square Variety Origin Characteristics of the variety 
    
1 Nakitembe Indigenous Nakitembe is the most common variety in the study area and was grown by all 
farmers that participated. It is an important food variety.  The variety withstands 
most climate conditions, gives tasty food and is used in rituals. The bunch size 
given is average. 
 
1 Mpologoma Improved/introduced Mpologoma is becoming a very popular variety because of its big bunches and 
high marked value/demand. For own consumption Mpologoma is not favoured by 
most farmers because of its taste. Besides that the variety is very sensitive for 
climate conditions and has a relative short lifespan. 
 
2 Muvubo Indigenous Muvubo is a relatively popular food variety. It gives big fingers and has a good 
bunch size. 
 
2 FHIA food Improved/introduced FHIA is known to give very big bunches but the taste is not appreciated by most 
farmers. It can be invasive to other varieties. Most farmers have a few mats for 
food security. It is less affected by BXW. The variety is part of a line of hybrids 
which are all called FHIA. 
 
4 Nakabululu Indigenous Nakabululu is an indigenous variety which gives tasty bunches and withstands 
weather conditions. Because of the small bunch not a lot of farmers grow the 
variety. 
 
4 Tombadala Improved/introduced Tombadala grows well without inputs and is very invasive. Despite the fact that it 
always gives bunches farmers do not like it because it has a bad taste and no 
marked value. Most likely it was taken from Congo by NARO. Most farmers have 
a mat for food security and because they cannot easily get rid of it once planted. 
    
 
The suckers were sourced from 3 different farms. The initial idea was to source the suckers from a well‐known 





the suckers  from a small‐scale/home consumption  farmer because  they did not have  the  required suckers 
available. In total five small‐scale farmers were asked if they could sell us some suckers and all replied that they 


















Table 1.4. The varieties and sources of the suckers used in each batch of planting material. In total 8 batches of planting material were 
used consisting out of 3 suckers.  
 
 Sucker 1 Sucker 2 Sucker 3 
       
Set Source Variety Source Variety Source Variety 
1 a Muvubo a Muvubo a Muvubo 
2 c Nakitembe c Nakitembe c Nakitembe 
3 a Nakabululu c Tombadala a Nakitembe 
4 a Tombadala c Nakitembe a Muvubo 
5 c Mpologoma c Mpologoma b Mpologoma 
6 c FHIA cooking c FHIA cooking b FHIA cooking 
7 c Mpologoma c FHIA cooking b Nakitembe 


























































was describes  as  abundant  in  the  area but has decreased  in  recent  years. According  to  the  farmers beer 
bananas are highly susceptible for BXW and entire plots have been whipped out by the disease. Farmers are 
now more careful planting  the varieties  in  large quantities. Dessert varieties were also described as highly 
susceptible for BXW but are still grown in larger numbers compared to beer bananas. Most varieties are grown 
by  few  farmers  in  relatively small areas;  those varieties are mainly  indigenous varieties.  In  the category of 
“grown by many farmers, large area” half of the varieties are newly introduced in the area.  
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Table 2.1. Banana varieties grown by farmers in the study area and their abundance, type and year of introduction in the area (using the 
four square analysis, Grum et al, 2008 ). * Varieties with an * are recognised by farmers as improved varieties. 
      
Square 1.     Many farmers – Large area Square 2.     Many farmers – Small area 
 
Local variety name Type of banana Year of introduction Local variety name Type of banana Year of introduction 
 
Bogoya Dessert Indigenous FHIA* All 1998 
Tombadala Dessert 2006 Kibuzi black Cooking Indigenous 
Kibuzi Cooking Indigenous Kivuvu Cooking Indigenous 
Kisansa Cooking 1970 Musakala Cooking Indigenous 
Mpologoma Cooking 2000 Muvubo Cooking Indigenous 
Nakitembe Cooking Indigenous Ndiizi Dessert Indigenous 
      
Square 3.     Few farmers – Large area Square 4.     Few farmers – Small area 
 
Local variety name Type of banana Year of introduction Local variety name Type of banana Year of introduction 
 
   AGT Cooking 2004 
   Bogoya red Dessert Indigenous 
   Gonja Roasting Indigenous 
   Kayinja Beer 1970 
   Kisubi Beer Indigenous 
   Luwaata Cooking Indigenous 
   Lwandungu Cooking 2011 
   Mbidde Beer Indigenous 
   Mwazirume Cooking Indigenous 
   Nakabululu Cooking Indigenous 
   Nakawere Cooking Indigenous 
   Nakytengu Cooking Indigenous 
   Nambi Cooking Indigenous 
   Namwezi Cooking Indigenous 
   Nandigobe Cooking Indigenous 
   Nsalwagiri Cooking Indigenous 
   Nfuuka Cooking Indigenous 






































a boys. The  cultivation of banana  itself also  knows  traditions. One  female  farmer  told us  she had a  close 
relationship with her banana farm and carried out several practices to keep it that way: 
“Because  the banana plantation knows me,  I am  the only one uprooting suckers  from my plantation 
because I do not want to make it angree. Whenever I want to uproot suckers I first inform my plantation 
I am going to take some of her children away. I do so by cutting off the tops of a few suckers the night 
before  I want  to uproot.  It  is a kind of  ‘death anouncement’  I make  to  the plantation  for  taking  the 



















acres which  corresponds with and estimated number of 401 banana mats  (chapter 1.4.3). The age of  the 
banana plantations varied between 2 and 54 years, with an average age of 20 years. Production of bananas 
bunches  remains  fairly stable over  the year with peaks  in harvest  in  the months  (Wairegi et al., 2016). On 
average  farmers  harvested  25  bunches  in  the month  September  2016  of which  10 were  used  for  home 
consumption  and  15  to  sell  on  local markets  (table  3.1).  Bananas were  usually  not  sold  by  the  farmers 
themselves but sold to local traders who bring the bunches to local markets. When using the estimated number 
of mats this would mean that averagely on 5% of the banana mats bunch could be harvested  in the month 





Table 3.1. Productivity in terms of harvested bunches in  the month of September 2016. The number of bunches used for home consumption 
and used to sell given for farmers classified according to various socio-economic properties (n=23). (Source: On farm interviews) 
 
  






















% of mats 
giving a 
bunch 
        
General  1.6 401 10 15 54% 27 5% 
Old farmers 1.7 420 9 8 43% 13 4% 
Middle aged farmers 1.9 488 11 24 66% 32 6% 
Young farmers 
 
0.9 235 8 16 63% 50 10% 
Rich households 2.6 650 14 16 53% 27 5% 
Medium wealth households 1.1 267 9 18 57% 31 7% 
Poor households 
 
1.3 345 5 7 51% 16 3% 
Large scale banana farmers 3.5 875 10 25 71% 12 3% 
Medium scale banana farmers 1.6 410 13 13 47% 17 5% 
Small scale banana farmers 
 
0.5 128 6 11 53% 45 8% 
Very old plantations 1.9 463 9 9 42% 10 3% 
Old plantations 1.2 300 6 9 53% 23 5% 
Medium aged plantations 3.0 750 11 22 60% 13 4% 
Young plantations 1.5 375 12 15 53% 25 7% 
Very young plantations 0.6 180 11 21 65% 59 10% 
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Younger banana farms had a higher productivity and a higher share of bunches sold on the market. The age of 
a  farm  can  influence  the productivity because  the  soil becomes depleted  after many  years of  cultivation, 
especially without proper  fertilization  (Bekunda, 1999). The number of bunches produced/acre on very old 




the  age of  the  farmer  and  the  age of  the  banana  plantations was  found  (P=0.003).  There was  one main 
exception  regarding  this  correlation;  one  older  farmer  established  his  banana  plantation  in  2007  after 
participating in a NAADS program whereby he obtained TC banana plantlets. The correlation between age of 
the  farmer and age of  the plantation could explain why the productivity among young  farmers was higher 
































Table 3.2 Number of banana varieties cultivated by farmers classified according to various socio-economic properties (n=23). (Method: Free 
listing ; Source: On farm interviews) 
 
 Wealth class of household Size of banana farm Sex of farmer Age of farmer 
 Rich Medium Poor Large Medium Small Male Female Old Middle Young 
Average number 









































the  homestead.  Inputs  that  are  commonly  used  are  different  types  of  organic  fertilizers,  pesticides  and 







used.  Some  farmers  even mentioned  a difference  in  resource distribution on  the home plot due  to  “lazy 
children that not spread the manure equally but most of it close to home” and “kitchen residues that are easier 
dropped close by”.  
Table 3.4. Inputs used by farmers for the cultivation of banana on the home plot, close fields and remote fields. The number of farmers 
is given per type of field since not all farmers possessed multiple plots. (Method: Free listing; Source: On farm interviews). 
    
Type of input 
 
Inputs used by farmers on the 
home plot (n=23) 
Inputs used by farmers of close 
fields (n=10) 
Inputs used by farmers on 
remote fields (n=6) 
    
Cow dung 18 5 1 
Pig manure 2 1 - 
Poultry manure 8 1 - 
Goat droppings 7 1 1 
Coffee husks 5 1 - 
Herbicides 4 - - 
Insecticides 8 2 - 
Foliar fertilizer 1 - - 
Artificial fertilizer - - - 
 
Table 3.3 Varieties grown in the study area and the number of farmers growing them (n=23) Varieties grown by more than 5 farmers are classified 
as common varieties, varieties grown by a number of farmers between 2 and 5 are classified as less common varieties and varieties grown by only 
1 farmer are classified as rare varieties.(Method: Free listing; Source: On farm interviews) 
 
Common varieties Less common varieties Rare varieties 
 
Variety 
















         
Nakitembe 23 C Kisubi 5 B Kabula 1 C 
Kibuzi 16 C Namwezi 5 C Katwalo 1 C 
Bogoya 15 D Bogoya red 3 D Mbiolde kabula 1 C 
Ndiizi 15 D Luwaata 3 C Nabusa 1 C 
FHIA 14 D/C/B Mbwazirume 3 C Nakyetengu 1 C 
Mpologoma 14 C Nakabululu 3 C Siira white 1 C 
Muvubo 14 C Lusumba 2 C Sita kange 1 C 
Kainja 11 B Nakawere 2 C Tayasama 1 C 
Musakala 11 C Nambi 2 C Njwebuzito 1 C 
Kisansa 10 C Nandigobe 2 C Ntika 1 C 
Tombadala 8 D Nfuuka 2 C Muvakonde 1 C 
Gonja 7 R Nabomba 2 C Mabumba 1 C 
Kivivu 7 C       
Ndyabalangira 7 C       
* Type of banana variety. C = Cooking banana variety, D = Dessert banana variety, B = Beer or juice banana variety, R = Roasting banana variety.  
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3.1.3 GENDER 








in  the  revenues of  the banana produce.  In  four households  solely  the wife was  involved  in  the  sales  and 
revenues and in five households both man and wife were involved. In three households were both man and 
wife  were  involved  in  management  and  sales  all  decisions  regarding  banana  cultivation  were  made  in 
consultation. In the remaining three households the man and wife had separate plots were they each made 
their own decisions and kept their own revenues (box 1). There were no big differences in the type of bananas 




household there was  in all cases another  income source that generated more  income for the household  in 
which the man was involved, such as coffee growing or a small business.  
 
Table 3.5. Allocation of roles regarding banana cultivation among male and female farmers in male and female headed households. 
(Source: On farm interviews). 
  
 Involved in 
management 
Makes decisions about 
planting material  
Involved in sales of 
banana products 
Gains revenues of 
banana products 
Female headed households (n=7)     
    Female only 7 7 7 7 
     
Male headed households (n=16)     
    Male only 7 7 7 7 
    Female only 3 3 4 4 










Most of  the  time wife and husband cooperate  in a household  to cultivate  their bananas but not  in all cases  they come  to 
consensus about the right way to manage a plantation. In one case the husband and wife split up their plantation after getting 
tired  of  their  arguments.  They made  their  own  little  competition  in  banana  cultivation.  The wife manages  her  plantation 
traditionally using indigenous varieties and applying manure in gutters to let it stream downwards the hill (left picture). The man 
manages is part in a more modern way using TC plantlets and introduced/improved varieties. To fertilize his bananas he applies 































The  dessert  varieties  Bogoya  and Ndiizi  are  usually  placed  in  remote  fields  or  on  the  boundaries  of  the 
plantation. Farmers have several motivations for this: The varieties are often placed on remote fields or away 
from other varieties because  farmers experience  them as  invasive varieties. They do not  like  to be grown 
together with other varieties and destroy mats of other varieties that are near. One reason given for this by 
the farmers is the tall growth of the varieties, when their canopies close they easily over‐shade shorter banana 

















(picture).  Besides  thieves  Gonja  also  protects  to  “nighty 
dancers”. Those are people in the village who during the night 
start to dance naked on the plantation. 








a mat  is  exhausted  depends  on  variety, management  and  environmental  circumstances.  Several  farmers 
responded that:   “Under the right conditions and when properly managed a banana mat can exist forever”. 
Farmers were urged  to give an estimation about  the average  lifespan of different varieties. The  responses 







own  farm  I  take soil  type  in account. By  trial and error  I get  to understand my soil and know which 
varieties perform well in which parts of my farm.” 
Table 3.6. Highest, lowest and average estimated lifespan per variety (n=64). Number of observations is given per variety since number of 
observations was not equal for all varieties. (Source: On farm interviews). 
       
variety n Abundancy1 Type2 Lowest estimated lifespan Highest estimated lifespan Average lifespan 
Nandigobe 1 LC C 5 5 5 
Mpologoma 3 C C 2 8 5 
Nakitenyu 2 R C 4 7 6 
Muvubo 4 C C 4 10 6 
Kibuzi 7 C C 4 10 6 
Luwaata 2 LC C 6 8 7 
Tayasamba 1 R C 7 7 7 
Nabomba 2 LC C 5 10 8 
Ndiwa warangira 2 C C 6 10 8 
Lusumba 2 LC C 8 10 9 
Musakala 4 C C 6 17 10 
Nfuuka 1 LC C 10 10 10 
Sita kange 1 R C 10 10 10 
Kainja 1 C B 10 10 10 
Nabusa 1 R C 10 10 10 
Gonja 3 C R 10 10 10 
Nambi 1 LC C 10 10 10 
Nakitembe 9 C C 5 20 10 
Kisansa 4 C C 8 17 11 
Nakabululu 2 LC C 13 20 17 
Ndiizi 1 C D 20 20 20 
Mwazirume 1 LC C 20 20 20 
Kisubi 3 LC B 10 100 47 
Namwezi 1 LC C 50 50 50 
Tombadala 1 C D 50 50 50 
Bogoya 4 C D 50 100 83 
Average    13 21 17 
1 Abundancy according to the classification based on the data of the on-farm interviews. C = Common varieties, LC = Less common varieties, R = Rare varieties.  
2 C = Cooking variety, B = Beer variety, D = Dessert variety and R = Roasting variety.  
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Five other farmers mentioned soil selectiveness of varieties as a reason for replacement of a banana mat. If a 





As  mentioned,  mats  can  also  die  off  which  does  not  necessarily  mean  they  were  also  going  down  in 
productivity. Sudden events such as toppling over by wind can cause a mat to die while the productivity was 
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Table 3.7. Motivations of farmers to replace a banana mat and the number of farmers giving each motivation (n=23). (Method: Free 
listing ; Source: On farm interviews) 
  
Motivations behind the replacement of banana mats n 
  
I replace mats when they get exhausted which I notice due to a decreased production/decline in bunch size. 14 
If I see a gap in a plantation due to a mat that died or due to movement I plant a new sucker. 11 
I replace mats that do not perform well in a certain area of my plantation, bananas are very soil selective.  5 
I replace mats that are infected by pests or diseases. 4 
I replace a sucker that did not germinate or does not grow vigorous with a new one. 2 
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Some farmers said the replacement of varieties was simply determined by sucker availability because they can 
only plant what  is  available. As described  in  chapter  1.2,  sucker  availability  is determined by  variety  and 
environmental circumstances.  
 
Table 3.8. Motivations of farmers behind the choice of varieties used for replacement and the number of farmers giving each motivation 
(n=23). (Method: Free listing ; Source: On farm interviews) 
  
Motivation behind the choice of replaced varieties n 
  
It depends on the bunch size given by the variety. 11 
It depends on the lifespan of the variety. 8 
It depends on the performance of the variety on my farm and how well it suits my soil type. 7 
It depends on the resistance of the variety to weather conditions such as sunshine and wind. 7 
It depends on the availability of suckers of each variety which ones can be planted. 6 
It depends on the market demand of a variety. 5 
It depends on the abundancy of the other varieties on my farm; I try to keep my varieties in balance. 4 
It depends on the tastiness of the variety. 4 
It depends on the purpose for which I grow the variety.  3 
It depends on the resistance of the variety to diseases such as weevils. 3 
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Table 3.9. Month and year in which the farmers last time planted suckers (n=23). The number of farmers planting in each month is 




Number of farmers who last planted in 
a specific month 
  
April 2015 1 
July 2015 1 
August 2015 1 
November 2015 1 
March 2016 1 
April 2016 6 
May 2016 1 
September 2016 2 





















per  acre was  highest  among medium wealthy  households  followed  by  rich  households.  Poor  households 















Table 3.10. The average number of suckers planted by farmers during the actual last time they planted and during the last planting season which 











Number of suckers 
planted during last 
planting  
Number of suckers 
planted during last 
planting/acre 
Number of suckers 
planted during April 
rains 2016 
Number of suckers 
planted during April 
rains 2016/acre 
       
General 22 1.6 19 14 25 17 
       
Male farmers 12 2.1 23 11 36 18 
Female farmers 10 0.9 15 17 13 15 
Male headed households 16 1.8 21 11 57 32 
Female headed households 7 0.9 14 15 16 18 
       
Old farmers 10 1.7 8 5 21 14 
Middle aged farmers 7 1.9 34 18 36 19 
Young farmers 5 0.9 15 17 17 19 
       
Rich households 7 2.6 18 7 34 13 
Medium wealthy households 11 1.7 26 24 47 28 
Poor households 4 0.5 7 14 1 2 
       
Large scale banana farms 4 3.5 37 9 40 11 
Medium scale banana farms 9 1.7 17 10 40 24 
Small scale banana farms 9 0.5 14 33 9 20 
       



































































(left)  and  the  last  planting  season  (right)  (April  rains  of  2016). Varieties  are  places  in  order  of 



































































Table 3.11. Ranking of the characteristics of a variety taken into account by farmers while selecting new planting material (n=23). 
(Method: Free ranking ; Source, On farm interviews) 
   
Rank Score Characteristics of a variety taken into account while selecting new planting material  
   
1 3.13 The bunch size given by the variety 
2 1.22 The lifespan of the variety 
3 0.78 The reputation of the variety as being good performing in the area 
4 0.70 The resistance of the variety to pests and diseases 
5 0.43 The condition of the suckers given by the mats of the variety 
6 0.35 The resistance of the variety to climate conditions 
7 0.35 The abundancy of the variety in the area: I rather replant rare varieties 
8 0.30 The marketability of the variety 
9 0.26 The suitability of the variety for the type of soil. 
10 0.26 The required management needed for the variety is minimal 
11 0.22 The taste of the fruit given by the variety 
12 0.13 The maturity time of the variety 






















sucker  (around 70cm). A  thin stem at the base  is another characteristic of a water sucker. The  three most 









Table 3.12. Characteristics taken into account while selecting a sucker and the number of farmers naming each characteristic (n=23). (Method: 
Free listing ; Source: On farm interviews)(Characteristics are elaborated on in Appendix 5) 
 
Category Characteristic n 





Generation or continuity of the mat (mother, child, grandchild, orphan) 5 
Age of the mat 2 
Place on the mat where sucker appears 1 
Distance between the sucker and the mother plant 1 
Total number of suckers on the mat 1 




Bunch size given by mother plant 6 
Weevil infection mother plant 5 
Health of mother plant 4 
Diameter pseudo stem mother plant 2 









Leaf shape & size 14 
Shape of the pseudo stem 13 
Size of the sucker 9 
Weevils in corm/stem 9 
Colour of the leaves 6 
Health of the sucker 5 
Colour pseudo stem 4 
Position of leafs along the pseudo stem 2 
Number of leaves 2 
"Ash" on the base of the leaves 1 
Cigar leaf coming up vertically 1 
Reddish colour base of leaves 1 
Depth of roots  1 
Colour corm sucker after uprooting 1 
Age of the sucker 1 





























stick)  instead  of  uprooted.  The  right  number  of  suckers  to  be  left  on  the  mat  depends  on  the  type  of 
management and the variety. Most farmers explained they treat their mats as being a family. As explained in 
chapter 1.2, the mother plant is the oldest plant on the mat bearing a bunch earliest. The sucker that comes 





































Table 3.13. The age, terms of acquisition and the type of planting of the home plot of the farmers (n=23). (Source: On farm interviews). 
    
Age of the plot Terms of acquisition  Type of planting 
        
Category Classification n Category n Category n 
Very old plantations < 1987 5 Inherited or given by parents 11 Gap filled 2 
Old plantations 1987 – 1996 5 Bought 11 Gap filled/newly planted 6 
Medium aged plantations 1997 – 2006 4 Other 1 Newly planted 15 
Young plantations 2007 – 2011 4     
Very young plantations > 2012 5     




































Because the  initial planting material  is mainly sourced from friends and relatives  it would be plausible that 
planting  material  acquired  by  female  farmers  comes  from  a  source  located  further  away  than  material 
acquainted by male farmers as the female farmers usually move to the village of the man heaving family in 
other areas (Delêtre et al., 2011). However, among the male and female farmers we interviewed we found no 
difference; most  farmers had their source of planting material within the village.  In other areas where  it  is 
tradition to give away planting material to the newlywed couple there may be a difference. For example the 





































source at  relatives or  friends. When  sourcing at  the  farms of  relatives and  friends,  farmers usually do not 
charged and are still given a choice in the suckers to take. It is also possible to source free suckers at neighbours 









manages his farm and the condition of the farm  in relation with this management  is a criteria  important to 
most farmers. Also the performance in terms of bunch sizes given by the mats on the farm was said to represent 
an attraction to ask for a sucker of such a mat. The types of varieties that a source‐farmer grows and the way 








Table 3.14. Criteria of farmers when deciding on an off-farm source and number of farmers naming each criteria (n=23). (Method: free listing 
; Source: On farm interviews)  
 
What do you take into consideration when deciding on an off-farm source n 
  
The presence of pests and diseases on the farm 15 
The way a the farm in managed and if the farm is in a good condition 9 
The bunch sizes on the banana mats on the farm 8 
The types of varieties that are grown on the farm and how they would perform on my own farm 4 
The reputation of the farmer 4 
The age of the plantation 1 
Total  
  













Because  of  the  different  sizes  of  the  farms, we  calculated  the  number  of  available  suckers per  acre:  the 
variation in number of available suckers still differed between 5 and 280 suckers per acre. Several factors can 
explain  this big difference. One  factor  is  the  type of varieties grown on  farm  since  the number of suckers 





Table 3.15. Average number of available suckers at the time of interviewing farmers considered as “good” for planting, the number of 















Average number of 




on the own farm. 
       
General 17 1.6 78 76 53 70% 
       
Male farmers  10 2.1 48 29 38 76% 
Female farmers  7 0.9 93 108 43 58% 
       
Old farmers  6 1.7 72 34 67 87% 
Middle aged farmers  7 1.9 93 49 57 71% 
Young farmers  4 0.9 63 71 23 43% 
       
Rich households  5 2.6 88 31 81 80% 
Medium households  7 1.1 64 51 40 67% 
Poor households  5 1.3 89 69 42 65% 
       
Large scale farmers  5 3.5 100 29 88 76% 
Medium scale farmers  6 1.7 96 61 59 82% 
Small scale farmers  5 0.5 43 102 43 53% 
       
Very old plantations 4 1.9 70 38 69 85% 
Old plantations 2 1.2 40 33 30 73% 
Middle aged 
plantations 
4 3.0 138 46 80 68% 
Young plantations 2 1.5 50 33 30 60% 
Very young plantation 5 0.6 64 107 36 62% 
       
* The sample size was for these data was smaller since the pilot interview for the first five farmers did not include the questions on which the data is based. 



































































Table 3.16. Terms under which farmers would provide a fellow farmer they know and a fellow farmer they do not know with suckers 
(n=17*). (Source: On farm interviews). 
 
  Known fellow farmers Unknown fellow farmers 
    
Farmers who needed all suckers  (n=7) Not provide 5 5 
 Charge 1 2 
 Give for free 1 0 
 
Farmer who had suckers available (n=10) Not provide 0 1 
 Charge 1 8 
 Give for free 9 1 
 
* The sample size was for these data was smaller since the pilot interview for the first five farmers did not include the questions on which the data is based. 
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The main difference  in sucker providing  farmers was  found  in the age of the plantation. Farmers owning a 














Table 3.18 Sources were farmers (n=23) would obtain 1,10,100,1000 suckers of the same variety as the sampled mat (n=89). (Source: On 
farm interviews) 
         
 1 % 10 % 100 % 1000 % 
         
I would obtain them on my own farm 87 98% 59 66% 7 8% 0 0% 
I would obtain them from fellow farmers within the community 1 1% 14 16% 33 37% 12 13% 
I would obtain them form fellow farmers outside the community 0 0% 0 0% 3 3% 0 0% 
I would obtain them from a nursery 0 0% 0 0% 4 4% 9 9% 
I would not be able to obtain them  1 1% 16 18% 42 47% 68 78% 
 
Table 3.17. Number of farmers who provided fellow farmers with suckers last planting season (April rains of 2016), the average number 
of suckers they provided and the average farm size given for each social group (n=8). (Source: On farm interviews) 
 Number of farmers 
that shared suckers 
Average size of banana 
cultivated area 
Average number of 
suckers shared 
Average number of 
sucker shared per acre 
     
General 8 1.6 49 31 
     
Male farmers 4 2.1 79 38 
Female farmers 4 0.9 20 22 
     
Old farmers 1 1.7 12 7 
Middle aged farmers 4 1.9 79 42 
Young farmers 3 0.9 22 25 
     
Rich households 3 2.6 80 31 
Medium households 2 1.1 55 50 
Poor households 3 1.3 15 12 
     
Large scale farmers 3 3.5 80 23 
Medium scale 2 1.7 44 28 
Small scale farmers 3 0.5 23 58 
     
Very old plantations 1 1.9 8 4 
Old plantations 0 1.2 0 0 
Middle aged plantations 2 3.0 106 35 
Young plantations 1 1.5 27 18 
Very young plantations  4 0.6 36 60 
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If farmers had to source one sucker most of them would source them on their own farm. In two cases a farmer 




















from  a  fellow  farmer within  the  community.  Three  farmers  said  they would  have  to  source  outside  the 
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Table 3.20. Reasons given by farmers to make use or not make use of TC banana plantlets (n=23) and the number of times the reason 
was mentioned. (Method: free listing ; Source: On farm interviews) 
    
Reasons of farmers to make use of TC banana plantlets (n=12) n Reasons of farmers not to use  TC banana plantlets (n=11) n 
    
I made use of TC material because I could obtain it for free 
from NAADS or in farmer trainings 
6 I never made use of TC material because I never felt the 
need to use those plantlets 
5 
I made use of TC material because it gives a big bunch 5 I never made use of TC material because I heard TC 
plantlets are not drought resistant 
5 
I made use of TC material because it reaches the stage of 
flowering early 
3 I never made use of TC material because I do not know 
where I can obtain TC plantlets 
2 
I made use of TC material because TC plantlets are mainly 
disease free 
2 I never make use of TC material because I cannot identify 
of which varieties these plantlets are  
2 
I made use of TC material because bunches of TC material are 
marketable 
1 I never made use of TC material because I heard that TC 
plantlets have a short lifespan 
2 
I made use of TC material because I want to become a 
commercial farmer 
1 I never made use of TC material because they do not have 
the varieties I desire 
1 
I made use of TC material because the material is available in 
the quantities I desire 
1 I never made use of TC material because I am not in a 
farmers group so I have no access to these plantlets 
1 
I made use of TC because I was told TC generates a high 
income 
1 I never made use of TC plantlets because there are a lot of 
rules regarding their management 
1 
  I never made use of TC material because I do not know 
















Number of farmers made use 
of TC 
 
% of farmers made use of TC 
    
Total  23 12 52% 
    
Male farmers 13 7 54% 
Female farmers 10 5 50% 
    
Old farmers 11 7 64% 
Middle aged farmers 7 2 29% 
Young farmers 5 3 60% 
    
Rich households 7 7 100% 
Medium households 11 5 45% 
Poor households 4 0 0% 
    
Large scale farmers 5 3 60% 
Medium scale 9 5 56% 
Small scale farmers 9 4 44% 
    







first  root of distribution  that Mpologoma and Kisansa were among  them and  that  they give very big 
bunches. Everybody wanted to get those varieties in the second round but there was in fact not even one 
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all. Besides that they heard TC material dies easily and she would rather buy and plant suckers  instead. All 
farmers who saw the advantages  in clean planting material said that such a source, for example a nursery, 





Table 3.22. Price farmers said they were willing to pay for one TC banana plantlet in Ugandan Shillings (UGX) and US Dollars (USD) 
(n=21). (Source: On farm interviews) 
  
Price farmers were willing to pay for a TC banana plantlet n 
     
0  UGX 0 USD 1 
500 UGX 0.14 USD 6 
1000 UGX 0.28 USD 8 
1500 UGX 0.42 USD 3 
2000 UGX 0.56 USD 1 
 
   




question  on  their  own  farm  and  the  farmers  were  able  to  physically  show  us  the  traits  they  take  into 
consideration while selecting a sucker. Several traits came up regarding the whole mat the sucker is subtracted 
from, the mother plant to which the sucker is attached and the sucker itself (chapter 3.3.2). Farmers said the 
main difference  in  the process of  sucker  selection on‐ and off‐farm was  the opportunity  to  select  suckers 
yourself. On‐farm, farmers have a free choice  in sucker selection  in contrast to off‐farm, where suckers are 
often  uprooted  by  the  owner  of  the  farm.  During  this  choice  experiment  off‐farm  sucker  sourcing  was 








1 2 3  4 5 6  7 8 9  10 11 12 
13 14 15  16 17 18  19 20 21  22 23 24 
Figure 4.1. The eight sets of planting material, each consisting of 3 suckers which were presented to 
the farmers. The number given to each sucker is written below.  






















Table 4.1. Number of farmers preferring a sucker out of 3 suckers presented. Each farmer was presented by 8 sets of suckers. Sources 












First choice by 
n farmers 
       
Set 1 Sucker 1 0 Sucker 2 6 Sucker 3 2 
       
Set 2 Sucker 4 1 Sucker 5 5 Sucker 6 2 
       
Set 3 Sucker 7 2 Sucker 8 2 Sucker 9 4 
       
Set 4 Sucker 10 0 Sucker  11 7 Sucker 12 1 
       
Set 5 Sucker 13 4 Sucker 14 0 Sucker 15 4 
       
Set 6 Sucker 16 2 Sucker 17 1 Sucker 18 4 
       
Set 7 Sucker 19 5 Sucker 20 0 Sucker 21 3 
       
Set 8 Sucker 22 0 Sucker 23 4 Sucker 24 4 
Table 4.2. Frequency of different quality cues mentioned by farmers while variety and source of the sucker were unknown to the farmers 
(n=8). (Source: Perception of quality). 
 
Quality cue Named by n farmers Frequency Relative frequency 
    
Size of the base 8 37 0.25 
Size of the sucker 8 36 0.25 
Black spots in corm or at the stem base 8 27 0.18 
Colour of pseudo stem 8 24 0.16 
Leaf sheets at the base/ridges 4 7 0.05 
Colour of the base of the pseudo stem 2 6 0.04 
Placement of the roots 1 3 0.02 
New buds 2 2 0.01 
Germination signs (inner leaves coming up) 1 2 0.01 
Indication of new roots 1 1 0.01 
Compactness pseudo stem  1 1 0.01 
    
Total  146 1.00 
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Table 4.3. Frequency of different quality attributes mentioned by farmers while variety and source of the sucker were unknown to the 
farmers (n=8). (Source: Perception of quality). 
 
Quality attribute Named by n farmers Frequency Relative frequency 
    
Higher income 8 47 0.18 
High survival rate 8 27 0.11 
Less frequent replanting needed 8 24 0.09 
Time saving 6 13 0.05 
Higher yield 7 13 0.05 
Big bunch size 7 12 0.05 
Less labour/management needed 5 10 0.04 
High market demand 5 9 0.04 
Age of mat/plantation sucker was subtracted from 4 9 0.04 
No weevil infection 8 8 0.03 
Matures fast 7 8 0.03 
Vigorous growth  5 8 0.03 
Quick income 5 7 0.03 
High rate of suckering 5 7 0.03 
Fast germination 3 7 0.03 
Type of variety 6 6 0.02 
Quick food 4 6 0.02 
Less pesticides needed 4 6 0.02 
Less risk of disease transfer 5 6 0.02 
Drought resistance 4 4 0.02 
Origin nutritious place 2 4 0.02 
Food reserves 1 2 0.01 
Resistance to pests and diseases 1 2 0.01 
Looks nice 1 2 0.01 
Less manure needed 1 2 0.01 
Less off-farm sourcing needed 1 2 0.01 
Easy to transport 1 1 0.00 
Sustain livestock 1 1 0.00 
Soil quality 1 1 0.00 
Distance between sucker and mother plant 1 1 0.00 
Be able to give an share 1 1 0.00 
    








Table 4.4. Frequency of different personal values mentioned by farmers while variety and source of the sucker were unknown to the 
farmers (n=8). (Source: Perception of quality). 
 
Personal value Named by n farmers Frequency Relative frequency 
    
Be able to pay school fees for the children 7 42 0.37 
Food security for the household 8 16 0.14 
Meet responsibilities 2 11 0.10 
Sustain the family 5 10 0.09 
Have time for other activities in the household 4 7 0.06 
Saves energy 2 5 0.04 
Security for the household 3 5 0.04 
Less risk destroyed plantation 2 4 0.04 
Healthy family 2 3 0.03 
Meet direct needs 1 2 0.02 
Become respected 1 2 0.02 
Satisfaction 2 2 0.02 
Have more family time 1 1 0.01 
Expect reciprocity 1 1 0.01 
Good relationship fellow farmers 1 1 0.01 
Independence 1 1 0.01 
Pleasure 1 1 0.01 
    
Total  114 1.00 
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needed. When  sourcing  is done  less off‐farm  the  risk of disease  transfer also becomes  smaller. 
Having more suckers available on‐farm also made the farmers feel more independent and secure. 
Furthermore  the  farmers would be able  to give and share more suckers which  leads  to a better 







changed  their  preferred  sucker  13  times  after  revelation  of  the  variety. Nakitembe was  the  variety most 











Table 4.5 Number of times a variety was preferred by a farmer (n=8) (Source: Perception of quality) 
       
Variety 
 


















change  their  choice  of  sucker  (table  4.6).  The  quality  attributes most  named were  taste,  bunch  size  and 
marketability of the bunches.  
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Table 4.6. Frequency of different quality attributes mentioned by farmers after revelation of variety (n=8). (Source: Perception of quality). 
   
Quality cue frequency relative frequency 
Taste 21 0.16 
Bunch size 19 0.14 
Marketability bunches 14 0.10 
Maturity time 13 0.10 
Lifespan 11 0.08 
Rate of suckering 10 0.07 
Finger size 9 0.07 
Drought resistance 8 0.06 
Invasiveness 4 0.03 
New variety 4 0.03 
Number of bunches given/mat 3 0.02 
Weevil resistance 3 0.02 
Bunch type 3 0.02 
Disease resistance 2 0.01 
Marketability suckers 2 0.01 
Management requirements 2 0.01 
Soil selectiveness 1 0.01 
Number of hands 1 0.01 
Input requirements 1 0.01 
Flowering time 1 0.01 
Cultural value of variety 1 0.01 
Status given by variety 1 0.01 
   
total 134 1.00 
 
Not all farmers changed to the same sucker after revelation of the varieties. For example in set 4 one farmer 









Therefore  all  excess  suckers  are useless  and need  to be destroyed. A more  elaborate  list of positive  and 
negative traits of each variety can be found in appendix 7.  
Farmers did also base their choice of variety on the type of varieties that were already present on their farm. 
Some  farmers preferred varieties  they already had because  they had similar  flowering and maturity  times. 
Therefore they would bare bunches at the same time generating a high  income at one point. For the same 
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CHAPTER 4.3 INFLUENCE OF SOURCE ON SUCKER SELECTION 
Only seven times the farmers asked the researcher to reveal the source of the suckers. None of the farmers 




















As  described  in  the  introduction,  tissue  culture  banana  plantlets  (TC’s)  have  been  promoted  via  several 
programs to combat disease spread via planting material. In the study area TC bananas can be obtained by the 
farmers from 3 sources namely; via the National Agricultural Advisory Services (NAADS), from a TC nursery or 
directly  from  a  TC  producing  laboratory.  Key  informant  interviews  were  held  with  laboratory 
owners/operators,  nursery  owners/operators,  and  NAADS  staff  or  volunteers  to  better  understand  the 








CHAPTER  5.1  PRODUCTION  AND  DISTRIBUTION  OF  TC 
BANANA PLANTLETS IN TC LABORATORIES  
Mukono district is supplied with TC banana plantlets produced in five different laboratories. Two laboratories 
are  part  public  sector  institutions.  The  College  of  Agriculture  and  Environmental  Sciences  at  Makerere 
University  has  a  functional  laboratory were  TC  banana  plantlets  are  produced.  The National  Agricultural 
Research Organization (NARO) also has a research base were TC banana plantlets are produced. No farmers 
receiving  TC  plantlets  from  those  research  institutes  have  been  encountered  during  the  research.  The 
remaining  3  laboratories  are  commercial  and  have  as main  objective  the  production  and  distribution  of 










































for  farmers to expand. The TC technology  is most  interesting  for  farmers that plant to go commercial. The 
material is clean, high yielding, available in large quantities, uniform and less bulky to transport compared to 
suckers. However,  the  laboratory does not only  target  to  supply  commercial  farmers but  also  small  scale 
farmers because of the need for clean planting material due to diseases such as BXW. 











































THE  NATIONAL  AGRICULTURAL  ADVISORY  SERVICES 
(NAADS) 
NAADS  has  been  involved  in  the  distribution  of  TC  plantlets  (Kikulwe,  2016).  In  this  chapter  first  some 
background information about NAADS is given. Furthermore it is described how NAADS distributed TC plantlets 
and how farmers were targeted. 
5.2.1  BACKGROUND  INFORMATION  OF  THE  NATIONAL  AGRICULTURAL 
SERVICES  













 6 2   T H E   C U L T U R E   O F   B A N A N A   C U L T I V A T I O N    
2014, which is slightly different than the original plan. Locally the new phase of NAADS is referred to as “an 
army takeover”. The new program of NAADS was indeed to be carried out partly by the army (Uganda People’s 
Defense Forces‐UPDF). At  the 9th of  June 2014 President Museveni of Uganda announced he would  scrap 
NAADS coordinators and deploy soldiers  in every district to monitor the programs of NAADS. The president 

































Figure 5.2. UPDF Officers who underwent  induction  training course  in agriculture at Makerere 
University. Source image: Rwakakamba & Lukwago, 2014. 
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made in NAADS phase II was the classification of farmers as home consumption, market oriented and 
commercial farmers. For each of the three types of farmers a budget was reserved which could be used 
to acquaint materials. For commercial  farmers  this budget was 1.600.000 UGX and  for  food security 
farmers 100.000 UGX. Of these investments, the farmers had to pay back 75%. Of the different types of 
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5.2.3 DISTRIBUTION OF TC BANANA PLANTLETS BY NAADS 
To understand the targeting of beneficiaries receiving TC banana plantlets, key informant interviews were held 
with people of different positions  in NAADS namely; a member of  the Parish Coordinating Comity  (PCC), a 
community based facilitator (CBF) and a member of the Village Farmer Forum (VFF). Despite those interviews 

















1 Regions in Uganda are divided into districts, which are divided into sub-counties, which are divided into parishes, which are 
divided into villages. 



























clients  and  recipients  the middle  aged  farmers were  the  largest  group. Most  of  the NAADS  beneficiaries 
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Table 5.6.  Socio-economic properties of the NAADS beneficiaries, nursery/laboratory clients who made use of TC banana and of the 
recipients of planting material originating from TC material (n=44). (Source: Network analysis). 
  
NAADS beneficiaries (n=12) Nursery/laboratory clients (n=14) Recipients (n=18) 
    
Male farmers 8 10 9 
Female farmers 4 4 9 
Male headed households 9 11 14 
Female headed household 3 3 4 
    
Old farmers 6 4 2 
Middle aged farmers 5 9 10 
Young farmers 1 1 6 
    
Rich households 6 10 5 
Medium wealthy households 4 3 5 
Poor households 2 1 8 
    
Large scale banana farms 3 4 0 
Medium scale banana farms 7 8 12 









Table 5.7. Motivations of NAADS beneficiaries and nursery/laboratory clients to make use of TC banana plantlets (n=26). (Method: free 
listing ; source: Network analysis) 
 












    
TC plantlets give a high yield 6 6 12 
TC planting material generates a high income  3 4 7 
TC planting material was promoted by the government or in trainings 5 2 7 
NAADS was distributing TC plantlets 7 0 7 
TC plantlets reach the state of flowering early/grow fast 2 4 6 
I saw a farm with TC planting material that was performing very well 3 1 4 
TC plantlets have a high survival rate 0 3 3 
TC plantlets are free of diseases 0 3 3 
I was expanding my area 0 3 3 
There were not enough suckers available for planting 2 1 3 
TC plantlets are easier to transport than suckers 0 2 2 
TC plantlets are available in the varieties and quantities you wish 1 1 2 
TC planting material was recommended by a friend 0 2 2 
There was food scarcity  2 0 2 
The number of TC plantlets NAADS was giving out was insufficient 
so I had to add on with TC plantlets form a nursery 
0 1 1 
I do not know how to produce TC plantlets myself 0 1 1 
To combat BXW I obtained TC plantlets 1 0 1 
I wanted new, young planting material 0 1 1 
 









Table 5.8. Year of acquaintance of TC banana plantlets among farmers who received material from NAADS as well as from a nursery 
or laboratory (n=10). (Source: Network analysis) 
    
Farmer Year of acquaintance NAADS material Year of acquaintance Nursery/lab 
material 
Difference in years 
1 2008 2015 7 
3 2008 2015 7 
4 2010 2016 6 
5 2008 & 2010 2016 6 
6 2013 2015 2 
7 2008 2011 3 
8 2010 2015 5 
9 2001 2016 15 
10 2010 2010 0 
average 2009 2014 6 
 
Large scale farmers received a higher number of TC plantlets via the NAADS program compared to medium 
and  small  scale banana  farmers  (table 5.9). This  is  in  line with  the  information given  in  the key  informant 








Table 5.9. Number of TC plantlets obtained among NAADS beneficiaries and Nursery clients per wealth class and farm size (n=26). (Source: 
Network analysis). 
 
 NAADS beneficiaries (n=12) Nursery/laboratory clients (n=14) 
       
       






Lowest  number of TC plantlets obtained per farmer 
Average number of TC plantlets obtained per farmer 
       
 













       
Rich households 6 4.8 122 10 3.5 177 
Medium wealthy households 4 1.4 63 3 1.7 60 
Poor households 2 1.0 23 1 0.5 30 
       
Large scale banana farmers 3 8.0 300 4 6.6 223 
Medium scale banana farmers 7 1.6 25 8 1.7 116 
Small scale banana farmers 2 0.5 25 2 0.5 80 
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Farmers  using  TC’s  had  their main  focus  on  the  cultivation  of  cooking  varieties.  Averagely  93.6%  of  the 

























Table 5.10. Number of TC plantlets obtained among NAADS beneficiaries (n=12) and nursery/laboratory clients (n=14) in total and averagely 
per farmer. (Source: Network analysis) 
 





Total number of plantlets 
per variety 
Average number of 
plantlets per farmer 
 
n 
Total number of plantlets per 
variety 
Average number of 
plantlets per farmer 
       
Mpologoma 7 659 94 14 720 51 
Kisansa 4 152 38 7 850 121 
Kibuzi 1 25 25 3 260 87 
Nakitembe 5 83 17 4 110 28 
Unknown* 5 79 16 1 40 40 
Mwazirume 1 25 25 - - - 
Musakala 1 25 25 - - - 
Gonja 1 25 25 - - - 
Mbidde 1 25 25 - - - 
Bogoya 1 25 25 - - - 
Nfuuka 2 10 5 - - - 
Nandigobe 1 5 5 - - - 
Nabomba 1 9 9 - - - 
FHIA 1 5 5 - - - 
 
* In some cases farmers were unable to identify the variety they had obtained. 
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dependent. TC plantlets earlier reach the stage of flowering than suckers because suckers are damaged when 
cleaned before planting and have to re‐grow their root system. This gives TC plantlets a head start over suckers. 
Maturity time on the other hand, which  is the time between  flowering and a harvestable bunch,  is variety 














the nursery operator  told me  they were out of stock.  I had already dug  the holes and  the season was 
coming to an end.  I decided to ask one of my farm group mates for suckers since she was supposed to 
share them; she already received twice from NAADS”.  











Table 5.11. Explanation for varieties of the TC plantlets that were obtained by NAADS beneficiaries and nursery/laboratory clients. 
(Source: Network analysis) 
  
Main explanations behind varieties  obtained by NAADS 
beneficiaries (n=14) 
Main explanations behind varieties obtained by nursery/laboratory 
clients (n=14) 
   
I did not receive the varieties I ordered The variety is high yielding/gives a big bunch 
I had no choice which varieties to obtain The bunch of this variety fetches a high market price 
The variety is high yielding/gives a big bunch The variety is early maturing/fast growing 
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Box	3:	Sharing	suckers?	
As part of the NAADS program, farmers receiving TC planting material are supposed to share suckers with farmers who not 








The  application  procedure  for  commercial  farmers  differed  from  the  application  procedure  for  home 
























owner/operator  is a  friend and  two  farmers  said  they knew due  to promotion of  the nursery.  In case  the 
farmers  obtained  the  plantlets  from  the  laboratory  they  said  they were  informed by  a  friend  they  could 
sometimes obtain plantlets from there in case the laboratory had excess plantlets.  



























exchange  for  transport of  the plantlets. Four  times  the planting material was paid  for,  three  times among 
friends and once among neighbours. The average quantity of suckers was higher  in case they were paid for 
compared  to when  they were given or exchanged. The  total number of  transactions was higher  than  the 
number of recipients (18) because in some cases a part of the material was given and a part of the material 
was paid for. Especially transactions of large numbers of suckers were partly paid and partly given. Farmers 








Farmers belonging to: 
 Rich households 
 Medium wealthy households 
 Poor households  
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Table 5.12. Social relationships and type of transaction used for each time suckers originating from TC planting material were provided to a 
fellow farmer. (Source: Network analysis) 
                










                
 n # Av# n # Av# n # AV# n # AV# n # AV# 
                
Gift 4 30 8 8 144 18 1 12 12 4 46 12 0 - - 
In exchange 1 5 5 0 - - 1 25 25 1 10 10 0 - - 
Monetary 0 - - 3 120 40 0 - - 1 20 20 0 - - 
                
# total number of suckers shared per social relationship and transaction type. Av# Average number of suckers shared per social relationship 
and transaction type. 
 
Most of the second and third generation farmers did ask for the suckers or plantlets themselves. Only in two 










Table 5.13. Motivations given by farmers to ask for planting material originating of TC banana plantlets (n=18). (Method: Free listing ; 
Source: Network analysis) 
   
Motivation n 
  
TC material gives a high yield/big bunch 9 
I saw a farm with TC material which was very productive so I decided to ask for suckers  8 
I could not obtain TC plantlets directly from NAADS myself 6 
Because TC material generates a high income 5 
Because I saw a mat giving very big bunches so I asked for a sucker 4 
I was curious how this material performs 3 
I had the right to receive suckers form the TC material according to the NAADS program 2 
TC material was promoted in farmer trainings and by the government so I wanted to try it 1 
For food security 1 
Because of the early maturity time of TC material 1 
I wanted to obtain a new variety 1 
I had a shortage of suckers on my own farm 1 
I was establishing a new area for banana cultivation 1 
The material is disease resistant 1 
Total  44 
 
The reorganisation of NAADS seems to have its consequences for agricultural extension in Uganda in general 
as well  as  on  the  banana  seed  system.  Through  training  and  distribution  TC  banana  plantlets  have  been 
promoted by NAADS among all types of banana farmers. Most farmers interviewed in the network analysis got 
familiar with and got access to TC banana plantlets due to the NAADS programs. Since the reorganisation of 
NAADS,  no  distribution  of  TC  banana  plantlets  took  place  according  to  the  key  informants  and  farmers. 
Nevertheless we encountered one female farmer during the network analysis who confirmed NAADS was still 
distributing TC banana plantlets around the end of 2016: 





















Table 5.14. Inputs needed in a higher amount for TC banana plantlets compared to traditional suckers according to the first generation farmers 
(n=17) and inputs needed in a higher amount for suckers originating from TC compared to traditional suckers according to the second and 





Higher input requirement for TC banana 
plantlets compared to traditional suckers 
according to n farmers 
Higher input requirement for TC suckers 
compared to traditional suckers according to n 
farmers 
   
Fertilizer 10 8 
Labour 6 4 
Pesticides 3 6 
Water 5 1 
No additional inputs needed 2 3 






















(table 5.15). Five  farmers mentioned  the profits were only  temporary because of  the  short  lifespan of TC 
material.  
Table 5.15. Reasons given by farmers (n=27) why TC banana plantlets and their suckers are profitable. (Method: Free listing; Source: 
Network analysis) 
   
Motivation n 
  
Bunches originating from TC plantlets are bigger 20 
For each unit of input, I receive more output 5 
The plantlets reach the stage of flowering earlier 4 
The plantlets are more profitable because I managed them well (because I bought them at a high price a manage better) 3 
The TC plantlets always give sufficient food 3 
Profit of TC plantlets is higher when you plant the varieties Mpologoma and Kisansa 2 
The plantlets have a higher survival rate than suckers 1 
Total  38 
 
It was difficult to determine if the reasons for a high profit were really to be attributed to the TC technology or 







the roots are cut off  from the sucker and need to regrow. TC’s  in contrast have already  (although small) a 
developed root system. The sucker thus has a slow start compared to TC’s. Farmers said: “It is incredible, those 
plantlets are so small but when you plant them they grow very fast and with a lot of vigor. They catch up with 
a sucker very  fast”. This early  time of  flowering  thus seems  really a benefit of  the  technology and not  the 
variety. Nevertheless, when suckers of the TC’s are taken this benefit is probably lost.  
All first generation farmers said they would like to make use of TC banana plantlets again. Also the second and 




































Leaves start yellowing while their immature 22 
The bunch ripens while it’s still immature and fingers ripen unequally 13 
The leaves start wilting after they yellowed  9 
The leaves break after they wilted 9 
There are black spots present in the fingers when you break them 5 
The male bud starts to wilt 4 
Yellowish sap comes out of the pseudo stem when it is cut 3 
The growth of the bunch stagnates 3 
There are yellow spots present in the fingers when you break them 2 
The pseudo stem starts rotting and smells like animals 2 
Black spots are present in the corm when you peel it 2 
The bunch becomes light green  1 

























to  yellowish bacterial ooze  coming  from  the pseudo  stem when  cut  (figure 6.3), wilting of  the male bud, 





















































Table 6.2. Varieties which were pointed out by farmers as highly susceptible to BXW and less susceptible to BXW (n=23). (Source: On farm 
interviews) 
 
Highly susceptible varieties Less susceptible varieties 
      
Variety Type of variety n variety Type of variety N 
      
Kivuvu Beer  14 Bogoya red Dessert 3 
Kayinja Beer 13 Tombadala Dessert 2 
Ndiizi Dessert 13 Nabomba Food 1 
Bogoya Dessert 11 Luwaata Food 1 
Kisansa Food 1 FHIA All 1 
Kibuzi Food 1 Kibuzi Food 1 
Namwezi Food 1    
Mpologoma Food 1    
Nakitembe Food 1     
Figure 6.3. Yellowing and wilting of premature  leaves  (left & middle) and yellowish bacterial 
ooze coming from the pseudo stem of a banana plant infected with BXW (right).  



































Figure  6.4.  Sucker  (left)  and  bunch  (right)  of  a  mat  of  Bogoya  red.  This  variety  is  less 
susceptible to BXW in contrast to its green brother who is pointed out as highly susceptible.  




















Tabel 6.3. Changes in the seed sourcing practices by interviewed farmers (n=23) in response to the outbreak of BXW. (Medhodology: 




I did not change my seed sourcing practices in response to BXW because I was and still am only sourcing on-farm 9 
I started sourcing less off-farm to prevent my farm from getting infected with BXW 7 
I did not change my seed sourcing practices in response to BXW, I continue to source off-farm when needed. 4 
I still source off-farm when needed but I started paying for the suckers to make sure I can pick none-infected suckers 
myself 
2 
I started sourcing from a formal seed source such as a nursery when I have a shortage in suckers on my own farm 1 
I started sourcing off-farm because my own farm got infected by BXW and I could not take my own suckers anymore 1 
   
Total 24 
 
CHAPTER  6.4  MEASURES  FOR  CONTROL,  SOURCE  OF 
INFORMATION AND SUCCESSFULNESS OF THE METHODS 
No  true curative measures exist  to control BXW  (Biruma et al., 2007). Nevertheless,  there are measure  to 
prevent the farm gets infected by BXW and there are measures to control the disease after the farm has been 
infected. The measure to prevent the farm gets  infected by BXW  include:  improved soil fertility, the use of 
clean garden  tools,  the use of varieties  that escape  insect mediated  transmission and de‐budding of male 


















sources such as  the  radio,  in  farmer  trainings,  from  fellow  farmers,  from  their  relatives as being a cultural 
practice and on  their own  initiative  (table 6.4). De‐budding was part of culture  in some villages and some 
farmers said they did it with a double purpose because the bunch size increases when the male bud is removed 
at the right time.  
Table 6.4. Measures to prevent the spread of BXW carried out by farmers and the sources were they got to learn these practices (n=23).   
( Method: Checklist to which additional practices could be added ; Source: On farm interviews)  
 
Measures to reduce disease spread Source 













       
De-budding of male flowers 18 2 6 6 4 - 
Use of clean garden tools 13 4 7 5 - - 
Change in seed source practices 11 - - - - 11 
Varieties that escape insect-mediated transmission 0 - - - - - 
Improve soil fertility 0 - - - - - 
Total  6 13 11 4 11 
 
Single diseased  stem  removal  and uprooting  or mechanical  destruction  of mats were  the most practiced 
measures regarding the removal of sources of inoculum (table 6.5). Not all farmers thought that single disease 
stem  removal was  successful  as  some  farmers  described  the  disease  spread  further  to  the  other  stems, 
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application of urine (sometimes in combination with ash) on the diseased mats. Most farmers learned about 











Table 6.5. Measures for inoculum removal practiced by farmers to cure BXW on their farm and the sources were they got to learn these practices 
(n=23). (Method: Checklist to which additional practices could be added ; Source: On farm interviews) 
 
Measure to remove sources of inoculum Source 













       
Single diseased stem removal 10 1 3 5 2 - 
Application of urine on diseased mats 10 2 2 6 - - 
Uprooting or mechanical destruction of mats 8 3 3 4 - - 
Application of insecticide ‘Rocket’ on diseased mats 3 - - 3 - - 
Disposure of plant debris 2 - - 2 - - 
Continuous cutting of re-sprouts 2 1 1 - - - 
Fallow period 1 - - 1 - - 
Chemical destruction of mats 0 - - - - - 








































on  the  cultivation  of  cooking  varieties.  Roasting,  Beer  and Dessert  varieties were  cultivated  among most 
households but were lower in abundancy on the farm. The cooking variety Nakitembe was the most popular 
variety and was grown by all participating farmers. Nakitembe was preferred by farmers due to its resistance 
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CHAPTER 7.1 SELECTION OF VARIETIES 
The selection of varieties differs  locally as well as  individually among  farmers.  In areas more commercially 
oriented, bunch size and maturity time are key selection criteria. In areas where banana is cultivated to a large 
extend  for home consumption; taste and  longevity are more  important characteristics  (Gold et al., 2002a). 










what  varieties  should possess  are of  great  importance  if  varieties  are  to be  created  that  are  successfully 
adopted.  These  details  often  differ  locally  but  also  differ  among  social  groups  and  individuals,  which 
emphasizes  the  importance of variety diversity, and  thus also  the need of diverse  improved varieties. The 









an estimation of  the  lifespans of cultivated varieties which differed  from 2 – 100 years. Farmers  regularly 
responded  that with  the  right  type of management and  inputs a banana mat  can  live  forever.  Still,  some 
varieties are more likely to get affected by biotic or abiotic factors, which results in lower average lifespans. 
The  mixed  pattern,  the  diversity  of  varieties  and  the  differences  in  lifespan  result  in  an  unique  type  of 




management of mats differed among  farmers. Some  farmers replaced a mat when they saw  it declining  in 
productivity and therefore replaced relatively frequent. Other farmers just waited until a mat would die off 
and only then replaced it. The movement of mats is also an important phenomena which creates gaps in the 






there  is  no  opportunity  to  hire  a  laborer  in  these  household,  nor  are  there  friends  or  family  to  rely  on, 
replacement of mats is likely to happen less frequently on their farms. Replacement of mats, when they show 
a decline  in productivity or when diseased, keeps  the plantation  fresh and vital  (Robinson 1996; Mamuye, 
2016). Having sufficient social or financial capital in the household for labor can thus increase the vitality and 
productivity  of  the  banana  plantations.  Negative  correlation  between  age  of  the  farmer  and  banana 
productivity has been reported previously in literature but could not be shown in this study (Mamuye, 2016; 
Ebiowei et al., 2014). What this study showed was that during the April rains planting season in 2016 famers 
belonging  to  female  headed  households  planted  fewer  suckers  than  farmers  belonging  to  male  headed 
households. Also old  farmers planted  slightly  less  suckers.  The  lowest number of  suckers was planted by 





















themselves  from  the  source‐farmers  farm.  A  payment  was  also  involved  most  of  the  times  when  large 
quantities of planting material were obtained. Farmers generally turned to off‐farm sourcing when they had a 
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shortage of planting material, when they saw a farmer cultivating a variety which they not yet possessed, when 
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maiden  suckers  requires more energy as uprooting  sword  suckers. Next  to  size, all  farmers evaluated  the 







of beer varieties was  increasing  in Central Uganda, we  saw a decline  in  cultivation of beer varieties. Beer 





Beer  and dessert bananas  are more  susceptible  to BXW  as  compared  to  food  varieties. Beer  and dessert 













that  all  farmers were  in  the meantime  informed  about management  practices  to  combat  BXW.  Farmers 




is a very  tiring practice. Especially  since  the mats of highly  susceptible varieties are  rather  large. Thus  for 
farmers who have less physical strength such as elderly and women, the disease poses a higher risk. It has been 




























of 11 different varieties were distributed, but when  farmers bought TC  themselves at a nursery or  lab  the 
number of different varieties obtained was only four.  
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Farmers often associated TC plantlets with  the varieties Mpologoma and Kisansa. This made  it difficult  to 
understand the benefits farmers perceived while using TC since most of the named benefits were rather variety 
dependent  than  technology dependent. The most  important benefit named  that  can be attributed  to  the 
technology was the fast growth of the plantlets. Although small at the moment of purchase, farmers said these 
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Appendix 1 Questionnaire four square method 
 
1. What type of banana variety is this? (beer/cooking/dessert/multiple) 
2. For what main purpose do you grow this variety? (market/local selling/home consumption/multiple 
3. Is there any special use of this variety? 
4. Does this variety have a specific value from a cultural perspective? 
5. By whom is the variety usually grown? (male/female/rich/poor/large-scale/small-scale/multiple) 
6. What is the original source of this variety 
7. What are the main positive traits of this variety? 
8. What are the main negative traits of this variety? 
9. Do you think it’s important that this variety remains in the community? 
10. Is this variety strongly affected by BXW? 
11. Does this affect your choice to grow the variety? 
 
Ask participants to place the variety in one of the 4 squares. 
12. Why is this variety common/not common? 
13. Why is it grown on large/small area? 
 
Additional to the qualitative data generated from these FGD a part of the data will be generated as quantitative data 
(table A1). 
 






Appendix 2 Questionnaire on farm interviews 
 
Part 1: General information of the farmer, the household and the farm. 
 
First the research team introduces itself to the farmer and shortly explains the aim of the research. The farmer is informed about 
the duration of the interview which is 3 to 4 hours in case all parts are conducted. In case the farmer does not have enough time 
directly an appointment can be made to conduct the interview at a later moment which suits both researcher and farmer.  
Date____________________________  Place_____________________________________ 
 
Table A2 is filled in together with the farmer. 
 
Table A2: General information of the farmer, the farm and the household 
Part 2: Detailed information about the banana plantation. 
 
1. Which banana varieties do you grow at your farm 
2. Could you draw a schematic layout of your farm? 
 
When the schematic layout is made together with the farmer each plot on which the farmer cultivates bananas is numbered. If 
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a) Who is the owner of this plot? 
b) Who manages this plot? 
c) What is the size of this plot? 
d) How far is this plot from your homestead (km)? 
e) Could you tell us something about the history of this plot? 
a. Year of acquaintance 
b. Year of establishment of the banana farm 
c. Land use before establishment of the banana farm 
f) Which type of inputs do you use on the plot? Are those on-farm of off-farm inputs? 
g) What type of planting pattern is present on the plot? What is your motivation behind this planting pattern? 
h) Could you estimate the number of banana mats on the plot? 
i) Which varieties are grown on each plot? Could you estimate the percentage of each variety? 
 
Table A3 can be used to fill in the information about each plot used for banana cultivation. For the description of the planting 
pattern the schematic drawing of the farm can be used.  
Table A3: General information, history, inputs and varieties of each plot the household cultivated with banana.  


























Part 3: Replacement dynamics of mats 
 
3. When you established your banana farm, what was the initial source(s) of your planting material? Table A4 can be 
used to fill in each sub-question. 
a. Was the source the same for all plots? If not could you estimate percentages of each source? 
b. In which year did you acquaint the planting material? 
c. What was the location of the source(s)? 
d. Why did you decide to obtain the planting material from this source? 




Table A4 Location of initial source of planting material for each plot of the household cultivated with banana. 






















       






       






       




4. Who in the household obtained the planting material? 
5. Did you get to decide of which varieties and in which quantities you obtained the planting material or did someone 
else made that decision? If so who did? 
6. Which was the last time you planted new suckers on your farm? 
a. Was it gap filling or planting a new area? 
b. How many suckers did you plant? 
c. What was the source of those suckers? 
7. How many suckers did you plant last planting season? (Define planting season______________). Table A5 can be 
used to fill in each sub-question. 
a. How many suckers did you plant of each variety? 
b. Were they used for gap filling or planting a new area? 
c. What was the source of the suckers? 
d. What type of transaction was included if any? 





Table A5 Information of suckers planted last planting season. 
 
8. Did you provide a fellow farmer with suckers originating from your own farm last planting season? (Define planting 
season__________________). Table A6 can be used to fill in each sub-question. 
Variety a. Quantity b. GF/NA c. Source(s) d. Transaction e. Who? 
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a. How many of each variety? 
b. What was the type of relationship you had with the fellow farmer you provided with suckers? 
c. Is the fellow farmer you provided with suckers male or female? 
d. Does this person live inside or outside the community (define community) 
e. What type of transaction was used? 
f. Who in the household decided to give the suckers? 
9. Why did you decide to provide fellow farmers with suckers? 
 
Table A6 Information of suckers shared last planting season. 
Variety a. Quantity b. Relationship c. M/F d. In/out e. Transaction f. Who? 
       
       
       
       
       
 
 
10. What is the best time to source suckers and why? Try to specify beginning, mid and end of the rainy season in case 
the farmer answers with rainy season. 
11. And what is the best time to plant suckers and why? 
12. Do you replace your banana mats? And how do you determine when a banana mat has to be replaced? 
a. Who in the household makes the decision? 
b. Does it differ per plot who makes the decision? 
c. Does it differ per plot when the material is replaced (are some plots more intensively managed than 
others?) 
13. Does it differ per variety when and why a mat has to be replaced? Do some varieties have to be replaced more or less 
frequently and why? 
14. How do you determine which variety you will use to replace a banana mat? 
a. Who in the household makes the decision? 
b. Does it differ per plot who makes the decision? 






The farmer is asked to show us some of the banana mats on the farm. The easiest way is to first explain the farmers why we are 
visiting the mats. The farmer is told that 4 varieties will be chosen according to their abundance in the study area. Abundancy of 
banana varieties can be measured using the four square analysis (Grum et al. 2008). Of each square a variety is chosen if present 
on the farm. If varieties are not present of each square a variety can be chosen out of another square but it is important to note to 
which square each variety belongs. 
Variety 1 will then be chosen out of square 1:  Many farmers, large area 
Variety 2 will then be chosen out of square 2:  Many farmers, Small area 
Variety 3 will then be chosen out of square 3:  Few farmers, large area 
Variety 4 will then be chosen out of square 4:  Few farmers, Small area 
 
15. The following questions will be asked of each variety that was chosen:  
 
 
Variety specific questions: 
 
a. Name of the variety 
b. For what purpose do you grow this variety? Market/Local selling/Home consumption 
definition of market: bananas are bought by a trader and sold on a market. Local selling: The farmers themselves 
sell the bananas locally among people within the community) 
c. The use of this variety:  Beer/Cooking/Dessert/Leaves/Other 
d. What is the lifespan of this variety? (At what age is the plant usually replaced, and for what reason?) 
e. What is the maturity time of the bunch of this variety? 
f. What are the likes and dislikes about this variety? (fill in at attributes) 
g. If you had to obtain 1/10/1000/1000 suckers of this variety, where would you go? 
Plant specific questions 
h. The specific age of this plant/mat, and how (s)he knows  (see or remember) 
i. What was the source of this plant/mat? 
j. Is this sourced inside or outside the community? (if outside, specify where! Which village, which district, which 
country etc.) 
k. What type of payment was used to obtain this plant/mat? 
l. Who in the household decided to obtain this mat/plant? 
a. If inherited, why did you keep them? 
m. If grown for local selling or market: 
a. Who in the household sells the plants/fruits? 
b. Who in the household receives the revenues?  
 
 
Table A7 Is used to fill in the results.  
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Table A7 Sampling of mats on the farm 
 103 
 
When the farmer has answered these questions about the first mat the farmer is asked to move on to the next mat. The next mat 
is supposed to be younger than the first sampled mat, the third mat younger than the second and the fourth mat should be the 
mat/sucker most recently planted of the variety. In this way an indication can be made about sources used over time. When all 
four mats of a variety are sampled the following variety will be sampled.  
16. In case a farmer does not possess four mats of each variety the farmer is asked why he has no more mats. 
17. In case a farmer does not have mats of several ages of the same variety the farmer is asked why he stopped/started 
planting the variety.  
 
Part 4: Sourcing, availability and selection of planting material 
 
The following questions regard on-farm sucker sourcing 
18. If you select suckers for replanting on your own farm, could you explain us your process of sucker selection? 
19. Which are the characteristics of the mat, mother plant, sucker or other aspects you look at while selecting your 
sucker? Could you describe how each characteristic ideally should be and why? Use table A8. 
 






20. Are the characteristics of a good sucker similar for all varieties? How do they differ? 
21. Do you treat your suckers in any way before you plant them? How? 
22. Could you estimate the total number of suckers present on your farm at the moment? 
23. How many of those suckers do you need yourself coming planting season? 
24. If any suckers left which could be uprooted and are not needed on-farm would you provide these suckers to a fellow 
farmer? 
25. How much would you charge if a _____________ would ask for them? 
a. Relative    _________________________ 
b. Friend    _________________________ 
c. Neighbour   _________________________ 
d. Acquaintance   _________________________ 
e. Unknown fellow farmer  _________________________ 
26. Would the number of suckers a fellow farmer wants to obtain influence the charges? 
27. In case all suckers are needed on the own farm, are the suckers on your own farm sufficient for next planting season? 
 
The following questions regard off-farm sucker sourcing 
28. How do you decide on an off-farm source? What do you take in account when you select an off-farm source? 
29. If you do not source a lot off-farm, what could still drive you to ask a sucker from a fellow farmer? 
30. How does the selection of suckers differ on-farm compared to off-farm?  
31. Are you allowed to pick the suckers yourself? Can you examine the whole mat or does the fellow farmer uproot on 
forehand? 
32. Could you rank your preferred off-farm sources and could you estimate the percentage of planting material on your 
farm originating from that source? 
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Part 5: The use of TC planting material 
 
33. Did you ever make use of TC plantlets? 
34. In which year(s) 
35. How many plantlets did you obtain each time? 
36. Which varieties did you obtain? 
37. Where those the varieties you desired? And the ones you ordered? 
38. Where did you obtain the plantlets? 
39. What type of transaction was used? 
40. What were your motives to obtain the plantlets? 
41. Would you like to make use of TC plantlets again? 
42. What would be a reasonable price for 1 TC plantlet according to you? 
43. Do you think TC plantlets are a solution for the transfer of pests and diseases among farms? 
44. Did you ever share suckers originating from your TC material with fellow farmers 
a. How many of which variety? 
b. What type of relationship did you have with that fellow farmer? 
c. What type of transaction was used 
d. Why did you decide to share the material? 
45. Did you use suckers originating from the TC material on your own farm? Why? 
46. Did you ever ask a fellow farmer who uses TC material for suckers originating from TC material? Why? 
 
Part 6: BXW and its effects on the banana seed system 
 
47. Did you ever have BXW on your farm, when was the first time you saw it? 
48. How did your respond when you saw your farm was infected with BXW? 
49. How do you recognise a plant infected with BXW? 
50. Is BWX still present on your farm? 
51. Could you estimate the yield loss in % due to BXW over the last year? (define year_______) 
52. In which year did BXW do the most damage on your farm? 
53. Was there a difference in varieties which were more or less affected by BXW on your farm? 
54. Could you list some varieties which are more and less susceptible to BXW or are all equally susceptible? 
55. If there is a difference in susceptibility and the severity of the damage among varieties did that change the varieties 
and the quantities you plant on your farm? 
56. Did you change your seed sourcing practices in response to BXW? (e.g. do you source less off-farm to prevent 
transfer of the disease, did you start sourcing from formal sources such as a nursery) 
57. Did you change your planting pattern in response to BXW? How? 
58. Do you think TC planting material would be a solution to the spread of BXW? Would it be a motivation for your to 
obtain the plantlets? 
59. Several preventive and curative measures have been proposed for BXW could you tell us if you: 
a. Heard of the practice? 
b. In case you did where you learned about the practice? 
c. If you use the practice on your farm 
d. How you carry out the practice exactly 
e. Why you use the practice on your farm 
f. If the practice is useful 
 










Preventive measures for BXW 
Practice a. Heard of? b. Source of info c. Used? d. How? e. Why? f. Useful? 
Improve soil fertility 
 
      
Use of clean garden 
tools 
 
      
Use of varieties that 
escape insect-mediated 
transmission 
      
De-budding of the male 
flowers 
 
      
Change in seed 
sourcing practices* 
 




      
Curative measures for BXW 
Practice a. Heard of? b. Source of info c. Used? d. How? e. Why? f. Useful? 
Uprooting or mechanical 
destruction of entire 
mats 
      
Chemical destruction of 
mats 
 
      
Continuous cutting of re-
sprouts 
 
      
Single diseased stem 
removal 
 
      
Disposure of plant 
debris 
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Appendix 3 Questionnaire network analysis 
Part 1: Information about the farmer, the household and the farm. 
 






























































Part 2: (A) General information of the obtained material for nursery clients 
1. When did you obtain TC plantlets?  
2. Where did you obtain those plantlets?  
3. Which varieties did you obtain? In which quantities? 
 
Table A11 Variety information of TC plantlets obtained by farmer 
Variety Quantity Where When 
    
    
    
    
 
4. What were your motives to buy from the nursery?  
5. Why these varieties, where they the ones you preferred?  
6. How did you know about the nursery? Probe in detail 
7. What type of transaction was used? (why) (what do you think about the price if monetary) 
 
Part 2: (B) General information of the obtained material for NAADS benficiaries 
1. When did you obtain TC plantlets?  
2. Where did you obtain those plantlets?  
3. Which varieties did you obtain? In which quantities? 
4. How where you informed that NAADS was giving out banana TC plantlets? Probe detail 
5. What were your motives to obtain the plantlets?  
6. Can you explain how the application procedure went? 
7. Did you have any choice in varieties?      Yes   No 
If yes:  Why these varieties, where they the ones you preferred?  
8. What type of transaction was used? This can also be returning of money or planting material in a later stage! In that 
case it would be a type of loan. Ask about the terms 
9. Did you meet these terms? Why?     Yes   No 
10. Did you have any training about management of the plantlets before you obtained them? 
11. Was there any form of inspection off your farm before you obtained the plantlets? 
 
Part 2: (C) General information of the obtained material for second generation 
 
1. What is the type of relationship with the person you obtained material from? Probe 
2. What type of material did you receive     Plantlets (TC)   Suckers (MP) 
3. When did you obtain the material? 
4. Which varieties did you obtain?  
5. In which quantities? 
6. How did you obtain it, did you ask for it or was it given for you Probe 
Is asked:  Why did you ask for it 
If given:  Did you receive the material as part of a program?  
Why did you decide to plant the material? 
7. What type of transaction was used? 
8. Did you ever obtain TC material directly from a nursery?   Yes   No 
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Part 3: Performance of the material 
What do you think about the performance of the plants you obtained? 
 
For the questions 9-12 make sure if the farmer is talking about factors determined by TYPE OF MATERIAL or VARIETY 
12. What is the lifespan of plantlets obtained from the nursery compared to traditional suckers? What is your view on 
that? What do you think is the cause? 
13. How long does it take before the plantlet starts flowering? How is this compared to traditional planting material?  
14. And what about the maturity time? It this long compared to traditional planting material? 
15. If more varieties obtained from the nursery: Does maturity time and lifespan differ among varieties? 
16. How did you transport the plantlets to your house? What was the survival rate after transportation? (make an 
estimation in %) 
17. What is the survival rate of plantlets after transplanting them in your own field (make an estimation in %)? Does it 
differ per variety?    Yes  No 
18. If losses reported, what caused those losses? 
19. Was the material free of pest and diseases when you obtained it? Did it stay clean of pests and diseases? 
  If not: which pests and diseases where in the material and when? 
20. Do you need to make specific investments for the TC plantlets obtained? 
 If yes: which inputs? 





21. How is that compared to the traditional suckers? 
22. If you think about the inputs (acquisition of material + inputs + other) and the outputs of TC planting material and 
traditional suckers what do you feel is more profitable and why 
23. What should be the role of the TC technology in the complete banana seed system according to you? Should it 





Part 4: Obtaining and sharing of the material 
 
24. Would you like to plant TC banana plantlets again?    Yes   No 
If yes: Why would you plant them again 
In which case would you obtain them again? 
Which varieties would you like to plant? And which would you avoid to plant? Why? 
If no: Why not? 
25. Did you plant all the plantlets you obtained on your own farm or did you share with others?   
      Yes    No 
26. Did you share suckers originating from this material?   Yes   No 
 If yes: With whom? Why? (This can be more persons, in that case ask the following  
 information of each person, table below can be used in that case) 
 
What type of relationship do you have with that person? Probe, are they for example part of the 
same group etc._____________________________________ 
   Does the person live within or outside your community?  In   Out 
   Location__________________________________________________________ 
   What type of transaction was used?__________________________________ 
   Were you asked to share the material or did you give it on own initiative? 
 
   Who in the household decided to share the material?___________________ 
 If no: Why not? 
 
In case shared: Do you have contact details of that person(s)? (Table A12) 
 







Type of material shared  
Relationship person  
Location of person  
Type of transaction  
Own initiative or not  
Who in household decided  
Contact details  
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Appendix 4 Classification of varieties used in the study area and 
their susceptibility to BXW 
 
Table A13. Local name, sub group, clone set, abundancy and type of each variety grown by the farmers in the study area. (Source: four-square 
analysis and on farm interviews)  
        
Local name Sub group Clone set 
Genetic 




Bogoya Musa AAA Gros Michel AAA FGD 1 dessert HS 
Bogoya red Musa AAA Gros Michel AAA FGD 4 dessert LS 
Gonja Plantain 
 
AAB FGD 4 roasting S 
Kibuzi EAHB Nakabululu AAA FGD 1 cooking S 
Kibuzi black  EAHB Nakabululu AAA FGD 2 cooking S 
Nakabululu EAHB Nakabululu AAA FGD 4 cooking S 
Nakyetengu EAHB Nakabululu AAA FGD 4 cooking S 
Mukubakkonde EAHB Nakabululu AAA OFI R cooking S 
Kisansa EAHB Musakala AAA FGD 1 cooking MS 
Musakala EAHB Musakala AAA FGD 2 cooking MS 
Muvubo/Tayasame EAHB Musakala AAA FGD 2 cooking S 
Mpologoma EAHB Musakala AAA FGD 1 cooking S 
Nakitembe EAHB Nakitembe AAA FGD 1 cooking MS 
Nakitembe-nakawere EAHB Nakitembe AAA FGD 4 cooking MS 
Mbwazirume EAHB Nakitembe AAA FGD 4 cooking S 
Nandigobe EAHB Nakitembe AAA FGD 4 cooking S 
Nfuuka/Ntika EAHB Nfuuka AAA FGD 4 cooking S 
Nambi/Sitakange EAHB Nfuuka AAA FGD 4 cooking S 
Namwezi EAHB Nfuuka AAA FGD 4 cooking MS 
Ndyabalangira EAHB Nfuuka AAA OFI C cooking S 
Lusumba EAHB Nfuuka AAA OFI LC cooking S 
Katwalo EAHB Nfuuka AAA OFI R cooking S 
Nabusa EAHB Nfuuka AAA OFI R cooking S 
siira white EAHB Nfuuka AAA OFI R cooking S 
Mbidde EAHB Mbidde AAA FGD 4 beer S 
Kabula EAHB Mbidde AAA OFI R beer S 
Kisubi Ney Poovan   AB FGD 4 beer HS 
Ndiizi Ney Poovan   AB FGD 2 dessert HS 
Kayinja Musa ABB bluggoe ABB FGD 4 beer HS 
Kivuvu Musa ABB bluggoe ABB FGD 2 cooking HS 
FHIA 01 Hybrid 
 
AAAB FGD 2   LS 
FHIA 02 Hybrid 
 
AAAA FGD 2   LS 
FHIA 03 Hybrid 
 
AABB FGD 2   LS 
FHIA 17 Hybrid 
 
AAAA FGD 2   LS 
FHIA 21 Hybrid 
  
FGD 2   LS 
FHIA 23 Hybrid 
 
AAAA FGD 2   LS 
FHIA 24 Hybrid 
 
AAA FGD 2   LS 





    
1 dessert LS 
Luwaata 
    
4 cooking S 
Lwadungu 
    
4 cooking S 
Nasalwagiri 
    
4 cooking S 
AGT 
    
4 cooking S 
Nabomba 
    
LC cooking S 
Njwebuzito 
    
R cooking S 
Mabumba         R cooking S 
  
1 Abundancy of the varieties is classified according to the squares when the variety was named during the FGD’s and according to abundancy 
classes when named during the on farm interviews. 1 = Many farmer, large area; 2 = Many farmers, small area; 4 = Few farmers, small area; C 
= Common; LC = Less common; R = Rare.  










Appendix 5 Characteristics for sucker quality 
Table A13. Characteristics named by farmers to determine sucker quality (Method: Free listing ; Source: On farm interviews) 
Category Quality cue Explanation 
Mat Distance of sucker to 
mother plant 
The distance from the mother plant were the sucker comes up is important. A sucker should 
not be taken when it comes up to close to the mother plant (less then 1cm) because the corm 
of the mother plant can be too much damaged during uprooting. The sucker should also not 
come up to far from the mother plant because then it does not receive proper nutrition form 
the mother plant. Usually suckers that come up far from the mother plant are “water suckers” 
which are not preferred by farmers. 
 
Mat Place on the mat were 
the sucker comes up 
Farmers usually decide which direction a mat should move. Suckers that come up in the 
desired direction are therefore better left on the mat. Suckers that come up between 2 mother 
plants are defined as bad suckers.  
 
Mat Age of the mat At a certain age a mat can become exhausted, suckers can better not be taken from an 
exhausted mat because they perform less and the change the sucker is already infected with 
weevils is higher. When a mat becomes exhausted depends on several factors such as variety, 
management and soil type.  
 
Mat Generation  Most farmers describe a mat of bananas as a family. The oldest stem on the mat is called the 
mother plant the stem following in age is called the daughter or the follower. The sucker 
coming after that is the grandchild. Depending on the variety a mat can have more than 1 
mother plants on a single mat and have several daughters and suckers. It is advisable to let the 
mother, the follower and at least 1 sucker on the mat. In this way the farmers secure that the 
mat will live on the next season. Besides that it is also important if a sucker still gets 
nourishment from the mother plant. In some cases the mother plant gets extinct premature due 
to wind or other damage. In that case a sucker is called an orphan. 
 
Mat Number of suckers on 
the mat 
If to many suckers are removed from the mat the mat is likely to go extinct. On the other hand 
too many suckers on a mat might remove to many nutrients from the main plant. Excess 
suckers are therefore to be removed for transplanting or just destroyed if no suckers are 
needed.  
 
Mat Corm of the mat 
above soil surface  
If the corm of a mat or sucker is visible above the soil surface this usually indicates weevils 
which cause the corm to come up.  
 
Mother plant Size of the bunch 
given by the mother 
plant 
If a mother plant gives a big bunch it is a good plant to take a sucker from because it is likely 
the children will also give big bunches. This was no hard rule for all farmers because some 
farmers mentioned that a mat can give a small bunch in a certain area but if a sucker from that 
mat is transplanted in another area better suited it might still give a big bunch. 
 
Mother plant Size of the fingers on 
the bunch given by the 
mother plant 
Besides the size of the bunch itself also the size of the fingers is important. They have to be 
long and thick to fill the bunch well and make it compact. This trait is also likely to be given 
to sucker originating from that plant. 
 
Mother plant Diameter of the 
pseudo stem of the 
mother plant 
A big diameter of the pseudo stem indicates that a big bunch will come out and that it has 
enough nutrition. It also means the stem will be strong enough to bare a big bunch without 
breaking. 
 
Mother plant Weevil infections in 
the corm and stem 
The mother plant should be free of weevil infections because if the mother is infected with 
weevils the sucker is likely also to be infected. The presence of weevil tunnels in the base of 
the stem can tell the farmer if the mother plant is infected or not.  
 
Mother plant Health The mother plant should also be free of other pests and diseases and should look vital. If the 
plant is not vital or infected the sucker is likely also to be infected.  
 
Sucker Weevil infections in 
the corm and stem 
The stem and the corm of the sucker itself should be free of weevils. If the stem is free of 
weevils can be seen at the outside on the presence of weevil tunnels. To see if the corm is free 
of weevils the corm of the sucker is usually peeled. If weevil tunnels appear to be present in 
the corm they can be cut off and the corm can be bathed in an insecticide.  
 
Sucker Leaf shape and size in 
relation to age 
The shape and the size of the leaves is important in relation to the age of the sucker. When 
the sucker is still young the leaves should be narrow, oblong and small. If the leaves of the 
sucker are too broad at a young age it tells the farmer something is wrong inside the sucker.  
 
Sucker Size of the sucker Every farmer has a particular size of sucker which he prefers to plant. Some famers preferred 
suckers smaller than 30 cm whereas others preferred suckers over 1,5 meters. Uprooting a 
large sucker requires more effort but increases the survival rate.  
 
Sucker Shape of the pseudo 
stem 
The shape of the pseudo stem of a sword sucker is conical in contrast to the stem of a water 
sucker which is straight.   
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Sucker Colour of the pseudo 
stem 
For food varieties the pseudo stem should be dark of colour and not show brown colouring 
which indicates the sucker suffers from drought or disease. 
 
Sucker Arrangement of the 
leaves along the 
pseudo stem / length 
of the internodes 
 
The length of the internodes should be a few centimetres. If leaves appear all at the same point 
it is not a good sucker.  
Sucker Appearance of the 
cigar leaf  
A new leave called the cigar leaf should appear from the middle. This indicates the sucker is 
still vital and produces new leaves. 
 
Sucker Reddish colour at the 
base of the leaves 
Some varieties such as Kisansa show a red colouration at the base of the leaves of the sucker. 
If this colouration is present the sucker is healthy.  
 
Sucker Presence of “ash” on 
the base of the leaves.  
Certain varieties produce “ash” on the base of the leaves. If this ash is present the sucker is 
healthy.  
 
Sucker Colour of the leaves The leaves of the sucker should be dark green. Yellow or brown parts indicate a disease or 
drought.  
 
Sucker Number of leaves Some farmers count the number of leaves that the sucker has formed. The sucker is only 
planted after a certain number of leaves appeared. This number differed among farmers. A 
banana produces a bunch after a fixed number of leaves has appeared, counting the leaves 
therefore gives the farmers an indication about time to flowering.  
 
Sucker Depth of the roots The roots of the sucker should not be too deep. 
 
Sucker Corm above or below 
soil surface  
When the corm of the sucker comes above the soil surface this indicates it is infected with 
weevils.  
 
Sucker Colour of the corm 
after pealing the 
sucker 
When the sucker is uprooted the corm is pealed to see if it is infected. When the corm is cult 
the sap that comes out should be clear. If the corm shows strange colourations such as bright 
orange the corm is infected.  
 
Sucker Age of the sucker The age of the sucker is important to know for the farmers because they observe the stem and 
the size of the leaves in relation to age. If a sucker shows broad leaves at a young age it is not 
a good sucker.  
 
Sucker Health of the sucker The sucker has to look healthy to the farmer. They just see if it’s healthy or not the way they 
see if their children are.  
 




Appendix 6 Diagrams of sucker quality 
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Appendix 7 Positive and negative variety traits 
 
Table A14. Variety traits considered as positive and negative by the farmers. Numbers under the + signs indicate how many farmers consider 
a trait positive and numbers under the – sign indicate how many farmers consider the trait as negative. (Source: Perception of quality) 
  
 Variety   Muvubo Nakitembe Nakabululu Tombadala Mpolgoma FHIA 
    + - + - + - + - + - + - 
Bunch size large 7 





  small 
     
2 
      
Finger size large 8 
           
  small 
     
1 
      





     
1 
 
  short 
         
1 
  
Number of bunches/mat high 1 
 
2 
         
  low 
            





   
2 
   
  bad 






rate of suckering high 
  
6 
    
1 
    
  low 1 1 
       
1 
  





       
  low 
 
1 
       
1 
  
maturity time long 
    
1 1 
      
  short 
  
8 
     
3 
   
resistance to weevils high 
  
1 
         
  low 
 
2 
          
soil selectiveness high 
            
  low 
  
1 
         
market demand high 1 
 
1 
     
1 
   
  low 




   
8 
disease resistance high 
    
1 
   
1 
   
  low 
            





       
  loose 
     
1 
      
invasiveness high 
       
3 
   
1 
  low 
            
number of hands high 
            
  low 
 
1 
          
market demand for suckers high 
        
1 
   
  low 
     
1 
      
required management high 
         
1 
  
  low 
    
1 
       
required inputs high  
         
1 
  
  low 
            
period to flowering long 
            
  short 
  
1 
         
New variety   1 
 
2 
     
1 
   
Variety has cultural value   
    
1 
       
Variety on the farm gives 
status 
  
        
1 
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